Specifications TableSubject areaCancer Research, Endocrinology, Androgen receptorMore specific subject areaProstate Cancer, Molecular Biology, Bioinformatics, Cancer Genomics, Steroid, castration-resistant, androgenType of data*Transcriptomic data*How data was acquiredRNA-sequencing (125bp paired end sequencing using a HiSeq 2500)Data format*Raw and processed RNA-seq data. Raw data (FASTQ) and processed RNA-seq data, including TPM and FPKM values, are fully available.*Experimental factors*Cells were treated with* 10nM *of the synthetic androgen R1881 or vehicle (ethanol 96%)*Experimental features*Cells were seeded in RPMI 1640 media with no phenol red and containing 5% charcoal-stripped serum for 48h to allow steroid deprivation. Media was then changed, and fresh media with* 10nM *R1881 or vehicle (EtOH 96%) was added. After 24h treatment, cells were harvested and RNA was purified with RNeasy super purification kit from QIAGEN. RNA was then sent to the Genomic Centre of the Centre de recherche du CHU de Québec - Université Laval for mRNA enrichment and RNA-sequencing. Standard protocol of NEBNext Ultra II Directional RNA library prep kit was followed for mRNA enrichment and library preparation.*Data source locationQuebec City, Quebec, CanadaData accessibilityBoth raw and processed RNA-seq data were deposited on the Gene Expression Omnibus (GEO) and made publicly available (GSE128749). <https://www.ncbi.nlm.nih.gov/geo/query/acc.cgi?acc=GSE128749>Related research articleFunctional genomics studies reveal the androgen receptor as a master regulator of cellular energy metabolism in prostate cancer by Gonthier et al. ([https://doi.org/10.1016/j.jsbmb.2019.04.016](10.1016/j.jsbmb.2019.04.016){#intref0015})**Value of the data**•Bioinformatic analyses of differentially expressed genes and biological pathways regulated by androgens can be studied for a better understanding of the effect of AR in PCa.•Validation in two distinct PCa cell lines allow for the identification of more reproducible results.•These data highlight a new function of AR in PCa as a master regulator of cellular energy metabolism.•These data may allow the discovery of new therapies targeting the unique PCa cell metabolic program.

1. Data {#sec1}
=======

The raw data (.fastq files) generated from Illumina sequencing were deposited on the Gene Expression Omnibus (GEO) with the reference number GSE128749 (<https://www.ncbi.nlm.nih.gov/geo/query/acc.cgi?acc=GSE128749>). The comma separated value files (.csv) which have been produced after the quantification and pseudoalignment with the transcriptome hg38 using Kallisto were also uploaded on GEO. These files contain the raw counts, the transcripts per million (TPM) values, and the fragments per kilobase million (FPKM) values for every sample. Differentially expressed genes on normalized data were identified using a FDR *q* value \< 0.05.

2. Experimental design, materials, and methods {#sec2}
==============================================

2.1. Cells {#sec2.1}
----------

LNCaP and LAPC4, two androgen receptor (AR) positive human PCa cell lines, were initially obtained from the ATCC and re-authentified in 2016 [@bib1]. After resuscitation, the cells were not kept in culture for more than 3 months. Cells were grown in RPMI 1640 supplemented with 10% fetal bovine serum (FBS), streptomycin, penicillin, and sodium pyruvate in 37 °C incubators with 5% CO~2~. Before androgen stimulation, cells were trypsinized and seeded at a 70% confluence in RPMI-1640 media with no phenol-red and supplemental with 5% charcoal-stripped serum (CSS), streptomycin, penicillin, and sodium pyruvate, as described previously [@bib2]. After hormonal deprivation (48h), media was changed and fresh media containing 10nM of the synthetic androgen R1881 or vehicle (EtOH 96%). 24h later, cells were harvested for RNA purification using the RNA purification kit RNeasy plus mini kit from QIAGEN.

2.2. Sequencing {#sec2.2}
---------------

Excellent RNA integrity was confirmed using a TapeStation 2200 (Agilent); all samples had an RNA integrity number equivalent (RIN^e^) \> 8.5. mRNA enrichment and library preparation were performed using the NEBNext Ultra II Directional RNA library prep kit following the manufacturer\'s protocol. RNA was then sent to the Genomic Centre of the Centre de recherche du CHU de Québec - Université Laval for sequencing using a HiSeq 2500 (125bp paired-end sequencing).

2.3. RNA-seq analysis {#sec2.3}
---------------------

After sequencing, raw data were obtained in the fastq format. FastQC [@bib3] was used for validating the quality of the data. Trimming of the adaptor content and over-represented sequences was performed using Trimmomatic [@bib4]. Also note that trimming was performed with the minimal length (MINLEN) set at 36. Quality check using FastQC was performed again on the trimmed sequences ([Table 1](#tbl1){ref-type="table"}). For the pseudoalignment of the trimmed sequences to the hg38 transcriptome, the Kallisto tool was used [@bib5]. Final normalization was performed using the Relative Log Expression (RLE) method [@bib6]. We have used the R-package called Tximport to convert the transcript quantifications to gene quantifications [@bib7].Table 1Number of reads for raw and trimmed sequences of PCa cells treated with androgens.Table 1Cell linesTreatmentReads (Raw)Reads (after trimming)LNCaPControl \#193271827694732Control \#2110582659014786Control \#3102589318909738R1881 \#178127146616969R1881 \#299648048508748R1881 \#3104968598965255LAPC4Control \#187448027390781Control \#265283435443146Control \#3101463428641030R1881 \#193846257940193R1881 \#2111342859474978

2.4. Differential gene expression and GSEA analysis {#sec2.4}
---------------------------------------------------

To study genes regulated by AR in PCa cells, differential expressed genes were identified using a FDR *q* value \< 0.05 with DESeq2 [@bib8]. Overall, 1868 and 716 genes were up-regulated in LNCaP and LAPC4 cells and 2294 and 847 genes were significantly down-regulated in LNCaP and LAPC4 cells, respectively ([Fig. 1](#fig1){ref-type="fig"}A). Of these, 321 common genes were up-regulated while 314 common genes were down-regulated in both cell lines ([Fig. 1](#fig1){ref-type="fig"}B). GSEA analyses [@bib9] were also performed using TPM values to identify the most significantly up-regulated pathways following activation of AR in these human PCa cells. In both cell lines, the androgen signaling pathway was highly enriched following R1881 treatment ([Fig. 1](#fig1){ref-type="fig"}C). In addition, several metabolic pathways were also enriched in both LNCaP and LAPC4 cells following AR activation ([Fig. 1](#fig1){ref-type="fig"}D).Fig. 1Transcriptomic analyses of the androgen signaling pathway functions in human prostate cancer cells. A) Number of genes significantly up- or down-regulated following treatment with R1881 in LNCaP and LAPC4 cells. A FDR *q* value \< 0.05 was used to identify differentially expressed genes. B) Venn diagrams showing the overlap between genes up-regulated (left) and down-regulated (right) by R1881 in LNCaP and LAPC4 cells. C) Gene set enrichment analysis (GSEA) plots for the "Hallmarks - Androgen Response" signature in LNCaP and LAPC4 cells. NES: normalized enrichment score. D) GSEA signatures enrichment scores for significantly enriched metabolic pathways in LNCaP and LAPC4 cells following 24h treated with R1881. OXPHOS: oxidative phosphorylation (mitochondrial respiration) \**p* \< 0.05; \*\**p* \< 0.01; \*\*\**p* \< 0.001.Fig. 1
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